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The chief condition of applicability of this technique to intermetallic compounds is that the rates of recombination of the cathodic reduction products to yield the stable intermetallic phase be high as compared with that of chemical oxidation at the interface with the solid intermediate electrolyte, due to oxygen impurities in the gas phase.
In particular, the solid electrolytic cell: is directly related to the thermodynamic activity of the niobium component by the fundamental equation:
provided that the deviation from unity of the activity of iron, due to the slight solubility of niobium in iron is neglected in a first approximation, i. e. the metallic iron in equilibrium is regarded as a pure phase. With this assumption, in the ternary system iron + niobium + oxygen, the oxygen versus metal ratio of the oxide phase in equilibrium is conditioned by the thermodynamic activity of niobium.
The oxygen exchange reactions may be confined to the simple disproportionation reaction:
2 NbO ^ Nb02 + Nb .
Denoting by a^b the activity of niobium in equilibrium with the biphasic system NbO + Nb02, the condition for the existence, in thermodynamic equilibrium, of the system Fe + £-phase + Nb02 is: 
Apparatus and Materials
The elements of the galvanic chain consist of cylindrical pellets of about 12 mm diameter and 3 -4 mm thickness.
The Fe + "FeO" pellets were made up by thoroughly blending Fe and Fe203 powders, the mixture having a global oxygen content of about 15 at. %. After pressing at about 10 tons/cm 2 , they were vacuum-treated at 1250 °K for 24 hours.
The tablets of the 15 mole % of LaOi.s in Th02 solid solution were obtained as follows. From the nitric solution of thorium and lanthanum ions, the hydroxides were precipitated with concentrated ammonia. They were then washed, dried and calcined at 1300 C K. The powder was then pressed at 10 tons/cm 2 and the pellets fired under vacuum at ~ 2000 °K for eight hours. They were then annealed overnight at 1470 °K in air and, after this treatment, their grey colour turned to orange. A further prolonged heating at 1270 °K under vacuum changed again the colour to white. They are hard, brittle and compact, showing a waxy appearance.
The Fe + £-phase + Nb02 pellets were those employed in the equilibrating experiments. Furthermore there were prepared some other ones by mixing pure iron and niobium (atomic ratio 10 : 1) without adding any oxide. After a 10 hours vacuum treatment at 1400 °K, X-ray analysis showed the presence of only iron and «-phase.
Before assembling in the cell, the pellets were polished with very fine diamond paste, after embedding in plastics to assure a good flatness of the surfaces.
The cell is shown in Fig. 2. A description of 
